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INFLUENCE OF PASSIVE SMOKING AND 
PARENTAL PHLEGM ON PNEUMONIA AND 
BRONCHITIS IN EARLY CHILDHOOD 
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The inddence of pneutnonit And 
summary hrojjchiiis has been studied in 2205 
ihfints over the lint five yein of life. In the same 
period their parents* smoking babiu and I respiratory 
s>'mpto!m were recorded annually; Xhe inddtoi^ 
ff i ^ fi^ pOAt C^SfcT 

WAS AtsodAicd iridi parentt* smokihg hA^ts^jinci^K 
«PAS lowest where both parents were aocranokers, 
W^btsi where both Ainol^ end ky ly r w e e n riiese 
. two kvds where only one parent tnwlec^ Over the 
Age of one year the assodatioa was not consistent. 
When parenu* respiratoo* symptoms were also studied 
A dose Auociation was found with the incidence of 
pneumonia and bronchitis in the child; this was 
Independent of parents* smoking habits and was an 
ahnost consistent ftnding throughout the first fi\x 
years of life. In the fint year of life meposure to 
dgarette smoke generated when parenu amoke il! 
doiAled the risk Infant of an atcadc d pne^ 

OBQiria or hronehi&l' 

Introduction 

• Infakts who inhale the tobacco smoke generated 
when their parents smoke at home may have a 
greater risk of ches: illness than the infants of: non* 
smoking parents. N\e have studied the influence of 
parental smoking and respiratory symptoms for effects 
on the incidence of pneumonia and bronchitis in Utcir 
diildren during the first five years of life; 

Methods 

The data that form the basis of: this paper are part 
of those collected during a longitudinnl study of ncu'bom 
infants and their families. The study was conducted in 
Harrow, a borough in north-west Lend%m, t^wcen 1963 
and 1^69'and involved at) 1 flilies living in six of the 
wards of the borough t\tio had an mfmi bom in the period 


July 1» 1M3» to June SO, 1965. A tout of 2S6S famflies 
had newborn infants dt^g this period, and, of these, 
2205 (93%) were included in the study* The 6:t% 
excluded (ijc;, 160 families) had either moved away from 
the area before they coi^ be visited or refused to 
^cooperate in the nudy (uble 1 ). The analysis that foDdws 
Ms been based upon the Infanu bom to these families. 
After cxcluslons—for example, multtpk births—2149 
infanu were eligible for study. the five yeirs of 

f^ow»up losses Ihevlubly occurred from the original 
populstlim; these were small and are unlikely to have 
seriously biased the findings in the later years of foIlow*op. 

Health visitors, who received spedal training,'admin^r 
Istered a questionary to the parents, when, at pan of their 
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routine duties, they visited the infant and mother at home 
within founeen day^ of the delivery. At this visit a 
number of items were recorded, including binh^weight in 
pounds to the nearest potmd below. 

The health visitor also administered a questibnary which 
inelUded questions on respiratory symptoms and smoking 
habits. In this paper positive responses to the questJon 
Do you usually bring up any phlegm from your chest 
first thing in the morning in the winier? ** has been used 
as ei*tdence for parental respiratory disability. To elicit 
smoking habits the questions were: **Do you smoke? ** 
If answered ** yt% *\ the parent was classified at ■ present 
smoker. If answered ** no ** the parent was asked ** Have 
you ever smoked? ** If the answer was yes then the 
parent was ebssified as an ex^smoker. If answered I ** no ** 
the parent was asked ** Have you ever smoked as much 
as one cigarette a.day for as long as a )var? ** An answer 
**ho*' classified parents as non-smokers. The present 
smokers were also asked ** How many cigarettes are you 
smoking now? ** The validity of the answen to these 
questions has already been esiahlishedi* 

The families wete followed up annually for the next 
five years by postal I questkmaries. Each >var parents were 
asked the folloutng questions. For the infant, **Jlas 
he/she had in the past twelve months bronchitis? 
rncumonia? ** For the parents,,**Did )iO!u usually bring 
tip any phlegm from your chest fint thing m the nioming 
bst winter? ** Smotog habits were assessed using the 
queuion **Do >*ou smoke?** If •‘yes"• “'How many art 
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irou tmokmc nofw? ** The irftlidujr of answm to the 
^estion on infant bronchitis and pneumonia wu turned' 
b y e hecUngt in t sample,, the parents* account of such 
an Olnest opith the family doctor*! case-notes. The keel 
of •freement was adequate and corresponded to that 
obtained! m other studies wihere mothers were asked about 
their children*! past health. The ralidity of the question on 
phlegm production in the parents has also been established]* 

lit the tables that follovt', parents have been dauified 
according to their smoking habtti; Parents who at the 
Initiat visit had never smoked, and' at the firsi and nib* 
sequent lollow-ups had not taken tip the l»biu were 
dashed at each follow-up as non-smokers. In the same 
way parents who at the initial visit were present smokers, 
and at the first and subsequoit follow-ups did not give 
op the habit, were classified on each occasion as present 
wnokert. There remained a further group of parents 
who had changed their habits. These included parents 
who at the initial visit were ex-smokers. They htd been 
permanently allocsted, irrespective of whether or not they 
look op smoking again, to the ** ex-smoken or dianged 
habits ** group. In addition there is a further group of 
parenu who were either non-imdcert or smokers at iStut 
bttUl rtsic but who dianged their'habits during their 
foUow-up. When this occurred they were redauihed 
permanently as members of the ** ex-smokers or dianged 
habiu ** group: In this w ay, for example^ parents who were 
smokers at the mittal and tot and second follow-up visits 
would be classified as such at these foUow-upSi If on 
die third follow-up they gas'e up smoking they would be 
moved to tht ** ex-smoker or changed habits ** group for 
that and subsequent follow-up years. This meth^ or 
ditsificition ensure that at each follow-up year the group 
of •‘non-smoking** and “present smoking** parents con- 
taint parents with consistent smoking habits. The diminish¬ 
ing numbers at each follow-up in these two groups is a 
tesuU of parents changing their habits and' is balanced 
by the mcreasinf numbers in the “ ex-smokers and changed! 
habits ** group. The totals in these tables do not correspond 
to those in table i. *This it acoounud for by the cxcliisioo 
of single-parent families and by absent data. 

RoiitlU 

The annual mddence per 100 children of pneumonia 
and bronchitis is given in tabic n by parents* smoking 
habit Parents have been classified Into one of four 
groups: (1) both parents non-smoken; (2) one parent 
smoker, the other non-smoker; (3) both parents 
smokers; (4) both parents ex-smokcrs, or one an ex¬ 
smoker, or parents who changed their smoking habits 
during the study- The incidence of pneumonia and 
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Jbeonddtis in the Inftni jliows a fiadient by pareoff 
%iioldnf haUt in die tot gfcar of life 
ftmest In Infants with hi(k paiemt non-oml^ 
Jdghest where both parents sa^ and lies between 
these Iodises where niie parent aBMl^;^'^This 4s 
AAttidtdcally significant gradkne (P<(M100SX In 
subsequent years there it no such clear gtidient 
In ublc m parenu have been classified both by 
dieir smoking habits and by their response to the 
question “ Did you usually bring up any phlegm from 
your chest first thing in the morning in the last 
winter? ** In all categories except one, the incidence 
within a smoking category Is higher among children 
where one or both pamnts have winter morxiing phlegm 
than in children whose parents are both free of this 
symptom. Some of the inddence^ates in the children 
«-in particular those whose parents are both non- 
tmokers and who have winter morning phlegm—«re 
bated upon small numbers and therefore may not be 
wholly rtbable. On the other hand, the incidence^ 
rates in children where neither parent has symptoms, 
whether they smoke or not, are based upon sub- 
funtial numbers, in them m the first year of Ufa 
m comment gridtem is teen fnigbe inddenoe of 
pneumonia and bronchitis In to mldrcn in rdadon 
ID the parents* smoking habttC The rates are lowest 
in childfen of non-smoking parents and highest where 
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both ptrenti smoke. In children over the tge of a 
year there is^ however, no consistent gradient. 

Exposure of the child to cigarette smoke may be 
snore precisely estimated from the total diuly cigarette 
consumption of both parents^ In uble iv the incidence 
of pneumorua and bronchitis is given for parent pairs 
smoking between them 1-14, 15-24, and 25 or more 
cigtrettes per day, by the presence of winter morning 
phlegm. A clear gradient of increasing inddcnce is 
teen in the hrst year of life that is independent of 
the presence of winter morning phlegm end is of the 
same size as that in uble m. In the second year and 
thereafter the pattern is not consistent and thus does 
ikot suggest an effect of exposure to tobacco smoke 
at ages over one yeai^ 

llie gradienu of incidence, particularly those 
attribuuble to passive smoking in the first year of 
Eft, could result from other factors which arc known 
to influence respiratory disease in infancy—for 
example, social class and family size. These factors 
might account for the gradients if children of low 
social class or of Urge family size were ebneemrated 
in families where the parents smoked or had chest 
symptoms. That these factors did not explain the 
observed gradient can be seen in tables v and M. In 
table V* the findings for social dau ni alone are 


examined. The panerns for pneumonia and bran- 
diitls for all children in the hrst year of life penssL 
SimiUrly, in uble to, where the dau are subdividedi 
by the numbex of siblings in the family, the patterns 
for pneumonia and bronchitis persist within families 
of the same size. TIds makes iMnlikely 

family ^ 9 ^ tflOSe 

#ettefm of respiratoryHfiseaie tneidende; 

The infants of mothen who smoke th pregnancy arci 
on average, lighter than those of mothen who do not 
tmoke;* As infants of low birth-weight are more likely 
to suffer respiratory illness than nomul-wctgbt in* 
fants, it is possible that the gradienu in respiratory 
disease observed in the Ant year of life, and in par¬ 
ticular the effectt of passive smoking, may be due, 
indirectly, to matemd smoking during pregnancy. 
In dlls study, binb^weight, as expected, shows a 
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gradient by parenu! initial smoking habit, and to a 
lesser extent by winter morning phlegm. Thus 
parenu who smoke have lighter infants than parenu 
who db not smoke. The gradienu in the incidence 
of pneumonia and bronchitis with parental smoking, 
and with winter morning phelgm, might therefore be 
partly attribuuble to differences in birth-weight. 
However, within different birth-weight categories 
the gradienu for pneumonia and bronchitis with 
parents* smoking habits penist. Thus differences in 
birth-weight cannot account for the higher risk of 
pneumonia and bronchitis in the first year of life in 
children exposed to the dgaretic smoke generated! 
when their parents smoke at home. 

IMscusnon 

An associitioin between the respiratory symptoms 
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in parcnrs and in their actiool-^e cluldrcn was re¬ 
potted by Colky»^ The present study demonsiratcs 
that thb association is also found in younger chitd^ 
as tariy a s the first year of life; The nature of this 
assooSd^, as Colley noted, is not clear. He con- 
diided that it was unlikely to be an artefact due, for 
cxamplci to parents with symptoms over-reporung 
lymptomi In their children. In the present study a 
sample of parenu had their account of respiratory 
tUnesses in their children cheeked against the doc¬ 
tors* records. The close agreement between these 
two accounts makes it unlikely that over-reporting 
In families where parents have symptoms has occurred 
to any important extent 

The association could be a result of shared genetic 
fUKcpdbtlity to respiratory disease between parents 
and duldren, to Hving in the same home environment, 
and m cross-infection within the family. Twin studies 
fa adulu hkvt not been notably successful fa assessing 
the genetic contribution to adult chronic respiratory 
disease, and no studies have yet been itponed where 
this aspect w*a$ investigated in parents and dieir 
cfaldren. The contribution made by the other facton 
to this assodadon can,at present, only be guessed at 
^ Passive amokfag by the fafiuiti after dififeicnces fa~ 
^wdMvcl^ and parental scsplxatoiy symptoms have 
pm allowed for. facseases il« liik so the fafiuu of 
4^pQnmonia and hrooddds fa the dm year of ^Ufe. 
^9lfpctk hmli parents smoke, this dsk is ^most dbu^le 
diat of fefints with non-smoking parents; The find^ 
fags confirm and extend those of Harlap and Davi^.* 
These workers did not, however, have information on 
fathen* smoking habiu, nor did they take account of 
parents* respiratory symptoms. 

A pkture has thus emerged of a serious risk M* 
falants fa die dnt yw ifam exposure so 
parenn* cigarette srn0k£" In contrast, between one 
and five years of age, there does not appear to be 
any important effect of passive smoking in increasing 
the risk of pneumonia and bronchitis. Golley,* in 
6~l4-year-olds also found no association bemen 
passive smoking and the prevalence of chronic cou^ 

The estimates of children's exposure to cigarette 
smoke in this study are crude, be^ based either on 
whether parents were smokers or not, or on their 
total daily cigarette consumption; The smoke exposure 
of the children may have been overestimated, since 
parents-^in parucuiar the faiber--^ill smoke ouuide 
the home, or at dmes when the infant is not preseoL 
The effeas on the child may thus have resulted from 
exposure to levels of dgareue smoke less than those 
suggested by our study. 

*llie evidence from this study, aken with that of 
Harlap and Davies,’ provides convincing reasons for 
warning parents who smoke of the risks diis emails 
for dieir children both from the direct effect of dieir 
« cfaarette smoke and Imm the piesence of dieir 
mpiratoiy symptoms, ifittacks pneumonia ap& 
^fonchiiis, particularly fa the first year of Itfci On 
idU result fa Infant death despite proenpt and vigomut 
• sreatmenL In those that survive such iilnessel and ^ 
^ scoover dintc^y, the evidence points lo sotn^^afa^c 
ID the mplratory ma as indicated by an facr^sed 
prtvalenoe of chest symptoms and defichs i^ vent!- 
jitory function found fa later rhildhooci^ The 


longer-term consequ e nces of such duldhood illnesses 
have been underyned by the findings in a cohort of 
infanu followed to the age of 20.* At this ago the 
prevaknee of chronic cough, after allowing for current 
smoking habits, social clast of father, and air-poUution 
exposure, was higher fa those with a documented 
history ofa dtest illness under the age of 2 yean than 
in those without this history. If, by the age of 20, 
such long-term effects are found, these could penist 
Into middle and late adult life atuS contribute to the 
evolution of chronic respiratory disease; 


Opportunities lor the prevention of serious lespira- 
mtf disease fa fafancy and dukfhood are few« If 
.^neott vrilo smoke give the habit they can setacm- 
pbiy expect so loi^ or at least exp er kno e an Imfitove- 
wpst fai their a d pi nii oiy aymptonuk Tlds sdsht well 
fa ledoctiao of foqpicatoiy Alnesses fa their 
At the game tee the absence of cigaiette 

_» J f i the heifae coidd be fx pfftti f gp 

t lilit ettaefa of pn w*^*!*^ pod hfoocMdsfa dwtr 
d^dmi itorin, ^ Jm Tc" iUc.' 
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** The stomk phystcim were st dever, st modest, ss 
•df-seeking, ts mean, st srgumenutive sad {un st coa- 
oemed for humatuty st the microbe huotert. The phytidtes 
worked to prodVee t weapon of uxr, but there is no real 
evidenoe that the lutionaltttic arguments which convinced 
them that their effom were right an J jute wvre any differenc 
from those that so affected Koch and Pstceur half a century 
earlier; and the intellectual challenge was jiist as great, and 
grappling with it just ss enjoyable; • . . The physidstt* 
vrofk was widely seen at being culpable because it was 
sppHcd to the uking of life ; the first tw^ atomic bombs did 
so on s vast and boirifyihg scale. But it u*at Pasteur, and 
not some atomic ph>*sicist, vyhoin 1 $70 said of tbe Gennans, 
* I want to see the war prolonged into the depths of winter, 
so that ill those vandals confronting us shall perish of cold 
and hunger and disease V*— Rooert iUiD, Micrch^s end 
Afen; p. 168. Ixmdon: &.B.C Publications. 1974. £2.50. 
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